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INTRODUCTION 
 
Traumatic brain injury is defined as Brain damage resulting from external 
forces, as a result of direct impact, acceleration or deceleration force, injury due to 
motor vehicle accident, penetrating object including gunshot wound, or blast 
wound from explosion. 
 
Classification of traumatic brain injury 
The Glasgow Coma Scale or GCS is a neurological scale that helps in 
objective way of recording the conscious state of a person for initial as well as 
subsequent assessment. A patient is assessed with three  criteria of the scale, eye 
opening, verbal response, motor response  and the final points give a patient score 
between 3 (deeply unconsciousness)to 15(fully oriented state) 
The maximum score is 15 and minimum is three  
Generally, brain injury is classified based on GCS SCORE as:                  
 Severe, with GCS < 9 
 Moderate, GCS 9–12  
 Mild, GCS ≥ 13. 
1
         
  In current neurological modern era computed tomography is most essential 
tool in diagnosing and managing head injury CT scanning—also called as CAT 
scanning is a noninvasive test that helps neurosurgeons diagnose and treat surgical 
conditions .CT scanning combines the use of special x-ray equipment with 
sophisticated computers to produce multiple images and pictures of the inside of 
the body (brain). These cross-sectional images of the area needed to be studied can 
then be viewed on a computer monitor, or printed to a CD. 
  CT  scanning is a cost effective tool in diagnosing and following up head 
injury patient and generally a follow-up CT scan done when there is signs and 
symptoms of clinical deterioration or when there is fall in GCS score by >2. 
Though there are various guidelines formulated for the follow-up and ICP 
monitoring for severe head injury patient no such things exist for the mild and 
moderate head injury patient’s. It is so important that patient should be intervened 
at the earliest stage before further clinical deterioration, which will reduce the 
mortality and morbidity to a greater extent. The purpose of the study is to evaluate 
the prognostic importance of serial follow up CT scan and to analyze any change  
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 in size of lesion, any new lesion detected, any change in the treatment protocol in 
asymptomatic patients in mild and moderate head injury patients. 
Having known about traumatic brain injury, its effect on socio economic 
status and CT scan being cost effective and highly sensitive and specific in 
preventing and minimizing the mortality, morbidity in head injury patients and to 
serve their family with good quality of life and socioeconomic status this study on 
VALUE OF ROUTINE FOLLOW-UP CT BRAIN IN MILD AND 
MODERATE HEAD INJURY PATIENTS who are clinically stable was done. 
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AIM OF THE STUDY 
 
 
 To assess the role of routine follow-up CT Brain at 24hours and                  
48 hours in clinically stable mild and moderate head injury patients.   
 To evaluate any change in the finding compared to initial CT 
 To detect any new lesion ,change in the size of lesion(enlarging or resolving) 
 To analyze any change in the modality of treatment either medically or 
surgically based on finding on follow up CT in head injury patients who 
didn’t showed any clinical deterioration  
 To analyze the final outcome in these patients. 
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REVIEW OF LITERATURE 
 
Management of head injury is one of the difficult issues. Since head injury is 
one of the leading causes of mortality and morbidity and a major socioeconomic 
contributor in developing country a lot of care should be taken in improving the 
standard of care and follow-up and management in these patients. 
Traumatic brain injury is assessed using GLASGOW COMA SCALE. GCS 
score was used to assess level of consciousness after injury. The scale was 
published in 1974 by Graham Teasdale and Bryan J. Jennett, professors of 
neurosurgery at the University of Glasgow's Institute of Neurological Sciences at 
the city's Southern General Hospital. 
5
  
CT scanning has revolutionized in diagnosing and subsequent follow-up and 
management of head injury patient .there are certain guidelines formulated like the 
Canadian guidelines by Haydel et al for the indication of CT scanning in head 
injury patient but there are no guidelines formulated till date for the serial follow-
up CT scanning. 
               The effect of head injury to brain is primary and secondary. The impact 
of primary injury is detected by the initial CT scanning which is usually done 
within hours in most countries and patients are treated accordingly. All severe head  
6
 injury patients are managed in intensive care unit and followed up with ICP 
monitoring and serial follow-up CT scanning if warranted. 
  The monitoring and follow-up of the mild and moderate head injury patient 
is more problematic then the severe head injury patient .First they constitute the 
majority of the head injury patient constituting more than 80%.Secondly in 
developing countries like India intensive care monitoring is not feasible to all these  
patients .. Third though they appear to be clinically stable a substantial proportion 
of patients shows increase in size of lesion, rebleed, brain edema and subsequent 
raise in intracranial pressure and midline shift and acute clinical deterioration. 
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Though majority of these patient show some signs and symptom of clinical 
deterioration an urgent CT scanning done and they are intervened but a substantial 
8
proportion of mild and moderate head injury patients are clinically stable and show 
acute deterioration  as a result of secondary changes in brain injury. 
                
            Earlier diagnosis and prompt intervention can be possible in these patients 
if they are subjected to serial follow-up CT scanning even if they are clinically 
stable so that secondary changes happening in brain can be followed up and 
necessary intervention can be taken before they deteriorate. 
 
Lee et al did his work on Follow-up computerized tomography (CT) 
scans in moderate and severe head injuries: correlation with Glasgow Coma 
Scores (GCS), and complication rate in 1997.It is a retrospective study were he 
analyzed the medical records of 180 patients with blunt head injury Only patients 
(117) with severe, moderate head injuries were included in the study. A total of 
319 follow-up brains CT's for ninety four patients were obtained. In his study of 71 
cases, Repeat scan showed increase in size of contusion in 31 cases (44.0%), no 
change in size in 28 cases (40.0%) and decrease in size in 12 cases (16.0%). The 
cause for increase was mainly due to edema in 20 cases (64.0%) but due to actual 
increase in primary contusion in only 11 cases (35.0%). Only 5 (7.0%) cases 
needed change in management in the form of operative intervention. 
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 Tabori , Uri ,Korneki et al in their study on  Repeat computed 
tomographic scan within 24-48 hours of admission in children with moderate 
and severe head trauma in the year 2000 reported that 47 (27%) cases  of the 
second CT scans showed significant  new lesions including six intracranial 
hemorrhages (ICH), 17 cases showed  worsening of  brain edema, and 18 cases 
showed newly diagnosed brain contusions, and there was no change  in modality of 
management. Of the 67 patients in the study group who underwent a third CT, two 
cases resulted in surgical intervention because of new findings in the third CT 
scan. They concluded that a second prescheduled routine CT scan done within the 
first 24-36 hours after head injury in children with moderate-to-severe head injury 
is important for knowing the dynamics and the morphologic changes but is 
unlikely to result in any changes in the modality of treatment. Monitoring clinically 
and ICP-oriented CT may better select and diagnose patients who may require 
changes in mode of management including surgery. The best timing for routine 
repeat CT scanning in patients who do not significantly improve is unknown.  
 
Brown ,Carlos, Daniel, Rhee et al in their study in the year 2003- Did 
Routine Serial Computed Tomography of the Head Influence Management of 
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Traumatic Brain Injury? In their prospective study they concluded that, doing 
Serial head CT is common after head injury. Most of repeat head CT scans were 
performed on a routine basis without any neurologic change. Few of these patients 
with TBI have their management altered after taking repeat head CT, and these 
patients have some sort of neurologic deterioration before the repeat head CT. The 
routine use of serial head CT in patients without any neurologic deterioration is not 
supported by this study. 
 
Bruce lee and Andrew Newberg et al in their study on Neuroimaging in 
Traumatic Brain Imaging in the year 2005, cited that in the management of head 
trauma, imaging has several important roles: identifying the postoperative and 
neurophysiologic sequelae, evaluating the functional outcome and abnormalities 
associated with the late complications of head trauma, predicting the long-term 
prognosis, and guiding rehabilitation, and developing strategies for new therapies 
to prevent secondary injury. They concluded that in the future, there will be a 
significant role played by CT imaging in guiding therapy in head injury and will 
continue to influence therapy and may improve the outcome in head injury patient 
for what is a significant health care problem. 
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 Majorie, C.Wingemen F Linnau, William Hollingsworth et al Utility of 
repeat head computed tomography after blunt head trauma: a systematic 
review.(2006) cited there was Progression of injury on repeat CT which was 
evident in 8 to 67% of the patients in the study. Neurosurgical intervention as a 
result of subsequent repeat CT occurred in 0 to 54% of patients. More severe 
traumatic brain injury was associated with a higher incidence of patients with 
progression of injury on CT imaging and leading to subsequent neurosurgical 
interventions. .and they concluded that: indications for repeat CT scanning after 
traumatic brain injury is unclear. The wide range of injury progression on CT 
imaging and resulting changes in surgical and medical treatment suggest that there 
may be a subset of patients who will definitely benefit from repeat CT. Further 
research should stratify the severity of traumatic brain injury and to, clearly define 
the inclusion and exclusion criteria, and to address the selection bias. 
 
Roka and Bista et al in their study on Role of repeat CT scan head in 
initially inoperable Cases of traumatic head injury in their study on 71 cases 
(M: 48; 68.0% and F:23; 32.0%)with traumatic head injury admitted and  managed 
conservatively in the  National Neurosurgical Referral Centre starting from May 
2005 to April 2006.  concluded that routine use of repeat CT  scan in mild to  
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 moderate head injury patients  has no role unless if there is any  clinical 
deterioration. 
 
Ashraf Shafirudeen, Johari Anon ,Abdul Kani et al in their study The Role 
of Repeat Head Computed Tomography in The Management of Mild 
Traumatic Brain Injury Patients with a Positive Initial Head CT in the year 
2008-2009 studied  279 MTBI patients in the neurosurgical unit  out of which  
26patient had a GCS score of 13 (9.3%), 46 patient had a GCS 14 (16.5%) and 207 
patient had a GCS of 15 (74.2%). 135 patients with solitary lesion was noted in the 
initial scan, 22 (16.4%) SDH, 16 (11.6%) EDH, 55(40.8%) contusions and 42 
(31.2%) had SAH. There was also 92patients who had base of skull fracture and 
102patienrts with convexity fracture. All the patients were subjected to repeat CT 
and they showed improvements of the lesion in 45 patients (16.1%), no change in 
size in 176 patients (63.1%), and increase in size in58 patients (20.8%).  Surgical 
intervention was done in 31 patients following the repeat CT. They finally 
concluded that  routine use of repeat head CT scan  in mild head injury patients 
with a non-operable  lesion in  initial head CT scan should be abandoned, it should 
be  used only in a subset of cases having  the risk factors associated with an 
increased risk of  evolution of  the intracranial pathology. Decreasing the ordering  
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 of additional CT will result in the decrease hospital costs, and decreased staff and 
patient exposure to the radiation 
 
Malachi and Juven et al in their study Repeat cranial tomography in 
patients with mild head injury and stable neurological examination - a 
perspective from a developing country was a cross-sectional study and was done in 
the Department of Radiology, Liquate National Hospital, Karachi during time 
period January 2008 to September 2010. They included 275  patients with mild 
head injury who underwent repeat CT scans without any clinical or neurological 
status of deterioration in the emergency department, of these 275 patients, only 17 
(6％) of them  were found  to have finding worsening on repeat CT scan , 120 
(43.63％)scans showed improved results , 138 cases (50.18％) unchanged and 17 
(6.18％) cases worsened. None of these patients during the admission showed 
signs of clinical deterioration. They concluded that for patients with mild head 
injury and with stable neurological condition on examination, only 6％ of the cases 
showed deterioration on repeat CT scan , especially when patients' GCS is below 
13.so they concluded that repeat CT scan without any signs of  clinical  
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 deterioration have some value in moderate head injury then in mild head injury 
patients . 
 
Fig, Ryan and Todd et al in their study on Clinical Efficacy of Serial 
Computed Tomographic Scanning in Severe Closed Head Injury Patients 
concluded that in severe head-injury patients who are non - neurosurgical 
candidates on the basis of findings in the initial and repeat CT scans, serial head 
CT scans has little clinical value in the alteration in the course of management. 
 
Sifri,Ziyad, Nyak et al in their study- Clinical Efficacy of Serial Computed 
Topographic Scanning in Severe Closed Head Injury Patients concluded that  
in severe head-injury patients who were  non-neurosurgical candidates on the basis 
of initial(first)CT and repeat CT scans, serial  CT scans have little clinical efficacy 
in changing mode of treatment and do not lead to urgent surgical  intervention. 
 
 Ramesh ,Sunil, Paramjeet Singh et al in their study Role of repeat CT 
scans in the management of traumatic brain injury in the year2012. In this 
study a total of 201 patients of traumatic head injury were followed with serial CT  
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 scans and maximum of up to 5 scans were done. Progression of the lesion was 
noted in most of the in patients with mixed lesions, multiple lesions (21.8%). New 
lesions were noted in 5.5% of patients at the CT-2 (2nd serial CT) and in 5.8% at 
CT-3(3rd serial CT). Out of the total 201 patients, 47 patients (23%) had some sort 
of change in management.   
    
In 26 (55%) cases the decisions of change in management were based upon 
the clinical deterioration and remaining 21cases (45%) upon radiological changes 
only. A greater incidence of surgical intervention was seen in the patients who had 
their first CT scan done within 6 hour of initial trauma. However,  few cases  in 
whom the first CT scan was done  6 hours after the  trauma as well as in  some 
patients in whom the  CT scan was repeated as a routine  procedure without any 
signs of clinical deterioration also had change in their management an increased 
incidence of surgical intervention was noted  in patients who had their  first CT 
scan within 6 hours  of initial trauma and they were clinically stable. 
 
Therefore, it was suggested that in patients who had their first CT scan done 
within 6 hours of the trauma, the second CT scan can be done earlier, within the 
12 hours of trauma rather than the recommended period of 24 hours. Also, the 
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incidence of neurosurgical intervention was found to be higher when the repeat CT 
scan was done following clinical deterioration than when it was done as a case of 
routine protocol. Similar finding were also reported by Yamaki et al. and Servadai 
et al. However, it should be recognized that there was a significant proportion of 
patients in whom a CT scan done after 6 hours of trauma who had to undergo 
surgical intervention after the second CT scan. Similarly there were also patients in 
whom a repeat CT done as a routine procedure without any change in the 
neurological status led to significant changes in the management, including 
surgical intervention Therefore, if one have done a repeat CT scan purely on the 
basis of the clinical deterioration of the patient, there are chances of missing the 
potentially curable lesion changes. 
 
The alteration in the management decision, based upon the repeat CT scan, 
may not always be surgical. It may also be medical. Expansion (increase in size) of 
or development of a new lesion in CT without any neurological deterioration, may 
warrant addition of decongestants, anti-edema to reduce intracranial pressure, 
shifting to an ICU or alteration of ventilator settings. Waiting to start these 
measures till there is a clinical deterioration may be detrimental at least in some of 
the patients. This can be avoided to a greater extent by a protocol of routine CT. 
Most evolutionary changes in the lesions were detected in the first 48 hours, and in  
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 a small percentage of cases, even after that period. It would be reasonable to 
conclude to have repeat CT scans in all the head injury patients up to this time 
period and to be selective at a later period of time. They concluded that repeat CT 
scans were found to be of great value in detecting the new lesions and enlargement 
(increase in size) of existing lesions resulting in the change of management in a 
significant number of patients. 
 
Saleh,Lulia, et al in their study The Value of Scheduled Repeat Cranial 
Computed Tomography After Mild Head Injury concluded that  in the absence 
of any class1 evidence and supporting data, the value of routine follow-up CT scan 
imaging is questionable given the associated increase in the cost and associated 
risks inherent to radiation. 
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GLASGOW OUTCOME SCALE 
The final outcome of patients with head injury is assessed by GLASGOW 
OUTCOME SCALE. The Glasgow Outcome Score applies to head injury patients  
the objective assessment of their recovery in five different categories. 
1. Death Severe injury or death without recovery of consciousness 
2. Persistent vegetative 
state 
Severe damage with prolonged state of unresponsiveness and a 
lack of higher mental functions 
3. Severe disability Severe injury with permanent need for help with daily living 
4. Moderate disability 
No need for assistance in everyday life, employment is possible 
but may require special equipment. 
5. Low disability 
Light damage with minor neurological and psychological 
deficits. 
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MATERIALS AND METHODS 
 
HOSPITAL SETUP 
This study was conducted at RAJIV GANDHI GOVERNMENT GENERAL 
HOSPITAL, Chennai .Tamil Nadu, one of the most renowned hospitals in India 
and our neurosurgical department MADRAS INSTITUTE OF NEUROLOGY is 
one of the pioneers in the establishment of neurosurgical center in our nation.  
Our government general hospital is a tertiary care referral center located in 
the Center of capital city, with a trauma ward where all the trauma cases including 
the head injury and polytrauma patients are admitted by the casualty medical 
officer. 
All head injury  cases  were  examined immediately  by  the  duty  neurosurgery  
residents  and  by  the  duty assistant  neurosurgeon who gives 24 hour round the clock 
trauma care to Neuro trauma patients. 
All the head injury patients are clinically assessed by ABCD method and 
specifically clinical and neurological status are assessed by applying GCS score. 
The vital parameters are closely monitored and after hemodynamic stability patient 
immediately shifted to CT (computed tomography) head scan. 
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PROTOCOLS FOLLOWED IN HEAD INJURY WARD   
                       Head injury patient admitted  in trauma ward  
                      Immediately assessed by neurosurgeons 
                       GCS assessed urgent ct scan taken  
                        Operable lesion              non operable lesion 
                   Operated immediately         managed conservatively  
                                                                 Any clinical detoriation       
                                                                  Urgent rpt CT done            
                                                     Operable lesion      non operable leison        
                                  Operated immediately           managed conservatively            
                            
This is the flowchart model of the procedure followed in the head injury ward                       
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STUDY PATTERN 
• This is a prospective type of study. 
• 350 CONSECUTIVE patients with mild (GCS13-15) and moderate head 
injuries (GCS9-12) admitted in emergency head injury ward in MIN were 
studied with follow-up CT Brain taken at 24hours and 48hours after the 
time of head injury. 
• All the head injury patients are clinically assessed by ABCD method and 
their clinical and neurological status assessed and GCS score assessed 
• All these patients didn’t deteriorate clinically during the study period and 
there were no signs of raised ICP. 
• 48hours CT Brain was not done for patients who were operated based on 
24 hour CT Brain. 
• Any signs of neurological deterioration in between 24-48 hours urgent CT 
done and excluded from study 
• After 48 hours repeat CT done only in patient showing neurological 
deterioration  
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PROTOCOL FOLLOWED IN THE STUDY  
                      Head injury patient admitted in trauma ward  
                      GCS and neurological status assessed  
Mild (GCS 13-15  ) and moderate(GCS 9-12 )head injury patients included 
                  Time at which the head injury occurred noted  
                                      Urgent Ct scan taken     if >20 hours excluded from study 
           Operable lesion excluded     conservative lesions  
                                                        Closely monitored  
             Neurological deterioration                        No neurological deterioration       
          Urgent CT done                 Repeat CT at 24 hours from the time of injury  
        Managed accordingly                clinically stable            operable lesion  
       Excluded from study              Repeat CT at 48 hours     operated immediately 
                                            Non operable lesion        operable lesion  
                                       Managed conservatively        Operated immediately 
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• All Adult head injury patients with GCS 9 & above admitted during 
the study period were included. 
FOLLOWING PATIENTS ARE EXCLUDED FROM THE STUDY 
 Patients with bleeding diathesis and other medical problems( liver 
failure, renal failure) 
 Surgically treated patients  
 Pediatric  patients  
 Patients who showed clinical evidence of deterioration during the 
study period were excluded. 
 Patient with other severe systemic injuries  
 Patient brought with  > 20 hours of injury without initial CT 
 Admitted under the influence of alcohol with or without CT finding 
and patient recovered completely before repeat CT scan 
 
Study patients underwent routine clinical examination and followed up for 
clinical signs of neurological deterioration as follows 
 Sudden and severe headache 
 Increased restlessness or agitation 
 Nausea and vomiting 
 Decrease in GCS 
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 Motor weakness 
 Signs of meningeal irritation 
 Changes in the hemodynamic status such as increase in systolic blood 
pressure with a widening pulse pressure, changes in heart rate (bradycardia) 
or respiratory rate (increased, or decreased), or a change in the pattern of 
respirations (hyperventilation or irregular). These are often late signs of 
increased intracranial pressure. 
 Pupillary changes such as size discrepancy, shape change, decreased 
reactivity. . 
 Visual disturbances 
 Cranial Nerve Palsy         
 Sensory dysfunction 
 Changes in Level of Consciousness 
After doing initial CT and routine follow-up CT brain in clinically stable 
patients, some patients underwent surgery were with the following criteria 
 Acute SDH of > 1cm thickness 
 EDH of >2cm thickness and >30cc volume supratentorially and >15cc 
volume infratentorially 
 ICH of >30cc volume 
 Any lesion with midline shift of  >5mm 
25
 CT scan brain, the commonly used investigation in head trauma patients, was 
the routine investigation for this study period and the positive CT findings noted 
are - 
 FRACTURES 
 EXTRADURAL HEMATOMA(EDH) 
 SUBDURAL HEMATOMA(SDH) 
 SUBARACHNOID HAEMORRHAGE(SAH) 
 INTRACEREBRAL HAEMORRHAGE(ICH) 
 CONTUSIONS 
 PNEUMOCEPHALUS 
 INTRAVENTRICULAR HAEMORRHAGE(IVH) 
 DIFFUSE AXONAL INJURY(DAI) 
 MIXED/MULTIPLE LEISONS 
In this study the selected 350 patients underwent repeat CT scanning at 24 and 
48 hours .At the time of discharge all patients were assessed as per GOS. 
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 THE FOLLOWING FACTORS WERE STUDIED AND ANALYZED 
BOTH STATISTICALLY AND DESCRIPTIVELY WHETHER THEY 
COULD SERVE AS POSITIVE PREDICTIVE FACTORS IN THE 
MANAGEMENT MODALITY OF HEAD INJURY PATIENT (MILD 
AND MODERATE) 
 
 Demographic data            
            a. Age  
 b. Sex                                 
 Mode of injury 
 Time interval between injury and first CT SCAN 
 Findings noted in  
A) First CT 
b) First Repeat CT at 24 hours. 
c) Second Repeat CT in 48 hours.                                                                  
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Intervention and outcome profiles studied and analyzed 
 Admission GCS 
 Any neurological deterioration 
 Any increase in size of lesion 
 Any new lesion detected 
 Any decrease in size of lesion 
 No of cases showing no changes in repeat CT 
 Any change in mode of management 
 Intervention performed medical/surgical 
 Final outcome using Glasgow outcome scale(GOS) 
 
STATISTICAL ANALYSIS  
The collected data was analyzed statistically by, applying the following: 
 Mean 
 Median 
 Percentage 
 Standard deviation 
 Valid percentage 
 Cumulative percentage 
 Positive predictive value(P value),Chi-square test 
28
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
RESULTS 
 
The collected data of 350 patients were analyzed as follows  
 
1) AGE DISTRIBUTION 
 
 
AGE 
 
 
NO OF PATIENTS 
 
PERCENTAGE 
 
10-20 
 
 
13 
 
3.71 
 
20-30 
 
 
106 
 
30.29 
 
30-40 
 
 
138 
 
39.43 
 
40-50 
 
 
49 
 
14.00 
 
50-60 
 
 
16 
 
4.57 
 
60-70 
 
 
317 
 
4.86 
 
70-80 
 
 
11 
 
3.10 
 
TOTAL 
 
 
350 
 
100% 
 
TABLE 1: AGE DISTRIBUTION 
 
 
In the Age distribution of 350 patients, majority of the patient belonged to 
fourth decade followed by third decade 
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AGE DISTRIBUTION 
 
CHART 1: AGE DISTRIBUTION 
 
                                       2) SEX DISTRIBUTION 
 
SEX TOTAL NO OF 
PATIENTS 
PERCENTAGE 
MALE 281 80.21 
FEMALE 69 `19.79 
TOTAL 350 100% 
 
Table 2: Sex distribution 
 
 
 
13
106
138
49
16 17 11
0
20
40
60
80
100
120
140
160
14-20 20-30 30-40 40-50 50-60 60-70 70-80
30
 
Males contributed the majority in the study group. 
 
 
CHART: 2 SEX DISTRIBUTION 
 
 
TABLE 3: STATISTICAL ANALYSIS OF SEX 
 
 
Valid 
 
 Frequency Percentage Valid % Cumulative% P value 
Male 281 80.3% 80.3% 80.3%  
<0.001** 
 
Female 69 19.7% 19.7% 100% 
Total 350 100% 100%  
                            Above table shows analysis of sex distribution.   
281
69
Total 350
Male
Female
31
 
3) MODE OF INJURY 
 
MODE OF 
INJURY 
NO OF PATIENTS PERCENTAGE 
RTA 286 81.71 
FALL 47 13.43 
ASSAULT 17 4.86 
TOTAL 350 100% 
                                             Table 4: MODE OF INJURY 
 
286 patients met with Road traffic accident in this study group followed by injury 
due to fall and assault 
 
 
 
                             CHART 3: MODE OF INJURY 
 
 
 
 
 
286
47
17
MODE OF INJURY
RTA
FALL
ASSAULT
32
 
4) GCS 
 
GCS GRADE TOTAL NO OF PT PERCENTAGE 
MILD(13-15) 266 76 
MODERATE(9-12) 84 24 
TOTAL 350 100% 
 
TABLE5: GCS  
Applying the GCS scoring, mild head injury patients formed the majority group as 
shown in table. Moderately injured patients were 24%. 
 
 
 
 
                Chart 4: GCS  
 
 
 
 
 
 
 
 
266
84
GCS
MILD
MODERATE
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5) TIME INTERVAL 
 
The time at which initial CT scan was done after admission was analyzed  
 
TIME INTERVAL NO OF PATIENTS PERCENTAGE 
O-4 HOURS 158 45.14 
4-8 HOURS 181 51.71 
8-12 HOURS 7 2 
>12 HOURS 4 1.14 
TOTAL 350  
 
Table 6: Time interval between injury and CT 
 
Majority of the patients took their first CT scan within eight hours from the time of 
injury as highlighted in the table 
 
TIME INTERVAL BETWEEN INJURY AND CT 
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 TABLE 7: DESCRIPTIVE ANALYSIS OF AGE, GCS, TIME INTERVAL 
 N Minimum Maximum Mean Std. Deviation 
Age in years 350 17 78 36.14 13.195 
GCS 350 9 15 13.31 1.503 
TIME BET INJURY AND CT IN 
HOURS 
350 2 14 5.22 1.831 
 In the descriptive analysis the minimum age is 17 and maximum is 78 years 
in the study group 
 Minimum GCS is 9 and maximum is 15 
 The minimum time interval at which CT scan done is 2hours and maximum  
is 14 hours 
6) FINDINGS IN INITIAL CT AFTER INJURY 
FINDINGS TOTAL PERCENTAGE 
CONTUSION 125 35.7 
MULTIPLE  87 24.9 
SDH   38 10.8 
EDH   23 6.6 
DAI  18 5.1 
FRACTURE  22 6.3 
SAH  22 6.3 
ICH     9 2.6 
IVH     6 1.7 
TOTAL 350 100% 
   
Table 8: Findings in initial CT (1st CT after injury) 
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Contusions are the common finding noted in the initial/first CT scan followed by 
mixed/multiple lesions  
 
FINDINGS IN INITIAL CT (1ST CT AFTER INJURY) 
 
                                     
 
Chart 6: Findings in initial CT (1st CT after injury) 
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7) CHANGES IN FIRST REPEAT CT BRAIN AT 24 HOURS 
 
CHANGE IN CT AT 24HR NO OF PATIENTS PERCENTAGE 
NEW LESION 12 3.43 
ENLARGING LESION 26 7.42 
RESOLVING LESION 159 45.43 
SAME SIZE OF LESION 153 43.71 
TOTAL 350 100% 
TABLE 9: CHANGES IH REPEAT CT AT 24HOURS 
 
In the first repeat CT at 24 hours majority showed decrease in size of lesion 
followed by no change. 
 
 
 
 
 
 
 
 
Chart 7: CHANGES IH REPEAT CT AT 24HOURS 
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TABLE 10: STATISTICAL ANALYSIS OF 24 HOUR CT BRAIN 
 
 
  Frequency Percent Valid Percent 
Cumulative 
Percent 
P value 
Valid  Enlarging 26 7.4 7.4 7.4  
 
 
 
 
<0.001** 
  Resolving 159 45.1 45.1 52.6 
  Same 153 43.7 43.7 96.3 
  New lesion 12 3.7 3.7 100.0 
  Total 350 100.0 100.0  
 
 
Above table shows the statistical analysis of 24 hour CT brain  
 
 
 
8) CHANGES IN SECOND  REPEAT CT BRAIN AT 48 HOURS 
 
 
CHANGE IN CT AT 48 
HOURS 
NO OF PATIENTS PERCENTAGE 
NEW LESIONS NIL 0 
ENLARGING LESIONS 7 2.08 
RESOLVING LESIONS 70 2O.83 
SAME 259 77.08 
TOTAL 336 100% 
    
           TABLE11: CHANGES IN REPEAT CT AT 48 HOURS 
 
          *FOR 14 CASES REPREAT CT AT 48 HOURS NOT DONE 
 
Majority of patients showed no change in repeat CT at 48 hours followed by 
decrease in size of lesion 
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                       CHART 8: CHANGES IH REPEAT CT AT 48 HOURS 
 
TABLE 12: STATISTICAL ANALYSIS OF 48 HOUR CT BRAIN 
 
 Frequency Percent Valid Percent Cumulative Percent P value 
Valid Enlarging 7 2.0 2.1 2.1  
 
 
 
<0.001** 
 Resolving 70 20.0 20.8 22.9 
 Same 259 74.0 77.1 100.0 
 Total 336 96.0 100.0  
Missing System 14 4.0   
Total  350 100.0   
       Above table shows the statistical analysis of 48 hour CT brain  
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9) SURGICAL MANAGEMENT IN ENLARGING LEISON IN CT 
 
ENLARGING LEISON NO OF PATIENTS PERCENTAGE 
CONSERVATIVE 16 53.33 
SURGICAL 14 46.67 
TOTAL 30 100% 
                                     Table 13: Enlarging lesions 
 
Of the thirty cases that showed increase in size of existing lesions 14 cases 
underwent surgery 
 
 
 
 
CHART 9: ENLARGING LEISON 
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10)   CHANGE IN MANAGEMENT (MEDICAL) IN ENLARGING 
LESIONS 
 
CONSERVATIVE CASES WITH CT CHANGES 
 
NO OF 
PATIENTS 
 
PERCENTAGE 
 
CHANGE IN MEDICAL MANAGEMENT 
 
12 
 
75 
 
NO CHANGE IN MEDICAL MANAGEMENT 
 
4 
 
25 
 
TOTAL 
 
16 
 
100% 
 
TABLE 14: CHANGE IN MEDICAL MANAGEMENT IN ENLARGING 
LESION 
 
Of the sixteen cases with increasing lesions that are managed conservatively 
twelve cases showed some change in medical management  
 
   CHART 10: CHANGE IN MED MGT IN ENLARGING LESION 
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11) SURGICAL MANAGEMENT IN NEW LESIONS/FRESH 
LESION 
 
NEW LESIONS NO OF PATIENTS PERCENTAGE 
SURGICAL 3 25 
CONSERVATIVE 9 75 
TOTAL 12 100 
                               TABLE 15: NEW LESIONS /FRESH LESION 
 
Of the twelve cases that showed fresh/new lesions in repeat CT brain three cases 
were operated. 
 
CHART 11: FRESH/NEW LESIONS 
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12) CHANGE IN MEDICAL MANAGEMENT IN FRESH/NEW 
LESIONS(CONSERVATIVE CASES) 
 
NEW  LESIONS MANAGED 
CONSERVATIVELY 
NO OF PATIENTS PERCENTAGE 
CHANGE IN MEDICAL  MANAGEMENT 7 77.78 
NO CHANGE IN MEDICAL MANAGEMENT 2 22.22 
TOTAL 9 100% 
 
TABLE 16: CHANGE IN MEDICAL MANAGEMENT IN FRESH/NEW 
LESIONS 
 
Of the nine cases that are managed conservatively in the fresh lesions that are 
detected in repeat CT brain seven cases needed alteration in their medical 
management. 
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TABLE 17 :STATISTICAL ANALYSIS OF CHANGE IN 
MANAGEMENT 
 
  Frequency Percent Valid Percent Cumulative Percent P value 
Valid Medical 19 5.4 5.4 5.4  
 
 
 
 
 
 
<0.001** 
     
 Surgical 17 4.9 4.9 10.3 
     
 No change 314 89.7 89.7 100.0 
     
 Total 350 100.0 100.0  
 
 
 
On statistically analyzing the influence of repeat CT brain in changing the mode 
of management it is found to be highly significant with a positive predictive value 
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13) RESOLVING LESIONS 
 
Of 350 cases who underwent repeat CT brain - 172 patients showed  resolving 
lesion (49.14%)in the follow-up CT BRAIN 
 
 
 
 
 
 
CHART 13: RESOLVING LESIONS 
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14) NO CHANGES IN LESION 
 
 
 
 
CHART 14: NO CHANGE IN LESION 
 
 
 
 
                  136 Cases showed no change in size of lesion in repeat CT brain 
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15) REPEAT CT 24 HOURS VS 48 HOURS 
 
 24 HOUR CT 48 HOUR CT TOTAL 
SURGICAL 14 3 17 
CHANGE IN 
MEDICAL 
MANAGEMENT 
17 2 19 
TABLE 18: REPEAT CT 24 HOURS VS 48 HOURS 
 
 Of 17 patients who were operated based on finding in repeat CT 14 cases 
were operated based on repeat CT1 (24 hours.) 
 Of the total 19 cases that are managed conservatively and its medical 
management changed on repeat CT, 17 did so in first CT itself. 
  
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TABLE 19:24 HR CT VS 48 HR CT CROSSTABULATION 
 
  
48 HR CT 
Total Increase Decrease Same 
24 HR CT Enlarging Count 0 0 14 14 
% within 24 HR CT .0% .0% 100.0% 100.0% 
% within 48 HR CT .0% .0% 5.4% 4.2% 
Resolving Count 0 22 136 158 
% within 24 HR CT .0% 13.9% 86.1% 100.0% 
% within 48 HR CT .0% 31.4% 52.5% 47.0% 
Same Count 4 47 102 153 
% within 24 HR CT 2.6% 30.7% 66.7% 100.0% 
% within 48 HR CT 57.1% 67.1% 39.4% 45.5% 
New/Fresh Count 3 1 7 11 
% within 24 HR CT 27.3% 9.1% 63.6% 100.0% 
% within 48 HR CT 42.9% 1.4% 2.7% 3.3% 
Total Count 7 70 259 336 
% within 24 HR CT 2.1% 20.8% 77.1% 100.0% 
% within 48 HR CT 100.0% 100.0% 100.0% 100.0% 
 
Above table shows the cross tabulation analysis between 24 and 48 hours. repeat 
CT brain. 
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ENLARGING LESIONS – MANGED SURGICALLY 
 
 
This patient showed enlargement of existing lesions without any neurological 
deterioration and operated based on repeat CT at 24 hours. 
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ENLARGING LESIONS – MANGED SURGICALLY 
 
 
This patient showed enlargement of existing lesions without any neurological 
deterioration and operated based on repeat CT at 24 hours. 
 
 
 
 
50
 FRESH / NEW LESIONS MANGAED SURGICALLY 
  
 
 
This patient showed new lesions that enlarged without any neurological 
deterioration and operated based on repeat CT at 48 hours. 
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 FRESH / NEW LESIONS MANGAED SURGICALLY 
 
 
 
This patient showed new lesions that enlarged without any neurological 
deterioration and operated based on repeat CT at 48 hours. 
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  16) FINAL OUTCOME 
 
GLASGOW OUTCOME SCALE NO OF PATIENTS 
                    1 2 
                    2 nil 
                    3 1 
                    4 30 
                    5 317 
 
TABLE 20: GOS 
 
At the end of the study almost all patients were discharged in a state of good 
recovery to mild disability only two cases expired and both of them were operated 
based on findings in repeat CT. 
 
 
 
CHART 16: GOS 
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DISCUSSION 
 
Although the importance of an initial CT scanning in patients with head 
injury is well known and investigation of choice there remains no firm consensus 
and guidelines on the utility of repeat CT in this population.  
Significant changes in post-traumatic CT findings eg, hematomas and the 
appearance of new lesions may occur without any changes in the clinical and 
neurological status of the patient. One of the primary and essential goals of head 
injury management is detection before deterioration, and allowing for early 
detection and treatment of new lesions and enlarging lesions that require surgery. 
Wider availability of CT has resulted in earlier scanning in various hospitals and 
institute. It is thus particularly important to detect the secondary changes 
happening inside the brain very earlier in these patients.  
The initial CT scan may be followed by a second CT within 24 hours and 
third CT at 48 hours for detection of evolving and new lesions. The need for 
routine repeat CT scans and quantification of the results of these in terms of 
change in the size lesions compared to first CT, development of new lesions and 
the role of routine follow-up CTs in influencing management requires clarification. 
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Several literatures have recommended that patients with  head injury should  
undergo serial repeat CT  scanning to allow prompt intervention and  to minimize 
secondary brain injury. In most head injury CT was done within few hours from 
head injury and in these patients; repeat CT scans should be done to study 
progression of hemorrhagic lesions. At the same time, there are many reports 
questioning the need of routine serial repeat CT scans. In a recent study and 
systematic review of literature, Wang et al. concluded that the utility of repeat head 
CT in patients with traumatic brain injury remains controversial and more studies 
with parallel methodologies are needed to establish its role. Results of recent 
studies strongly suggest that repeat head CT is of no value in patients with mild 
head injury and normal neurological status. 
This study was undertaken to analyze the value of repeat head CT done at 24 
and 48 hours in clinically and neurologically stable patients. 
STUDY PATTERN 
  Many of the study that analyzed the value of repeat CT were retrospective 
and analyzed the data and statistical value in arriving at a diagnosis but this study 
is a prospective study were 350 consecutive patients were enrolled after meeting 
the inclusion and exclusion criteria. 
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All the study compared and included neurological deterioration in their 
study. To completely analyze the value of imaging in determining the role of 
change in treatment modality in head injury patient and to diagnose the secondary 
changes that takes place in brain before they clinically manifest, patients showing 
neurological deterioration during study period were  excluded and this is different 
from other study design in which patient showing neurological deterioration were 
included . 
AGE 
In this study head injury is more common in fourth decade (30-40yrs)with 
138 patients (39.43%) followed by third decade (20-30yrs)with 106 
patients(30.29%)These findings are similar to all international studies were head 
injury is common in third and fourth decade. pediatric patients up to 14 years of 
age are excluded from the study. The minimum age in study group was 17 and 
maximum is 78 years old 
SEX 
Out of the 350 patients, 281 patients (80.21%) are male and remaining 69 
patients (19.79%) are female which is in comparison to the international statistics. 
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MODE OF INJURY 
Of the 350 patients in study group road traffic accident is the leading cause 
of head injury with 286 patients (81.71%) followed by injury due to accidental fall 
47 patients (13.43%) and head injury due to assault in 17 patients only (4.86%). In 
most of the study groups and international data it is same except in some countries 
and literature were injury due to assault comes at the second place. 
GCS  
In this study group only mild and moderate head injury patients (GCS> or 
=9) are included. Severe head injury patients (GCS 8 and less then that) are 
excluded from the study. Various international head injury statistics showed that 
mild and moderate head injury constitutes more than 70 to 75% and in my study 
mild head injured patients numbered 266(76%) and moderate head injury patients 
are 84(24%). 
TIME AT WHICH FIRST CT TAKEN FROM THE ONSET OF INJURY 
Many studies didn’t give much importance to the time of initial or first CT, 
in this study majority of the CT scanning was done during the time period of 4-
8hours (51.7%)followed by 0-4hours (45.14%)so majority of the patients 
underwent CT in the golden hours where mortality and morbidity can be prevented 
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at the earliest. Only 4 patients had their CT scanning done after 12 hours. The 
minimum time at which the CT done was 2 hours and the maximum time is 14 
hours. Of these majority of about 130 patients (37.1%) did their CT scanning at 4 
hours from the onset of injury and 114(32.6%) patients had their first CT at 6 hours 
from the time of injury. 
Of the 17 patients who were operated the minimum time period at which 
initial CT is taken is 5hours(1 case)and the maximum time interval is 14 hours 
(1CASE).majority of them who were operated based on repeat CT  took their first 
CT at 6 hours. (11 case 64.7%) and totally 13 patients did their CT less than 
6hours. 
Of the 19 patients who showed change in the medical management in the 
study the minimum time interval at which the first CT is taken is 4 hours. and 
maximum is 8 hours. In this group also the majority took their initial CT IN LESS 
THEN 6 HOURS (16 patients84.2%). 
This study shows that majority of the patients had change in the mode of 
management based on repeat CT, had their first CT scanning done less than six 
hours, Ramesh and Sunil et al also had similar findings in their study and incidence 
of surgical intervention was higher when the repeat CT scan was done were the 
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initial CT was done at 6 hours in their study done by yamaki et al. and Servadai 
et al. 
 However, it should also be noted that there was significant proportion of 
patients with a CT scan done after 6 hours who had their mode of management 
changed based on repeat CT and they didn’t showed any neurological deterioration 
therefore, if one does a repeat CT scan purely on the basis time interval from first 
CT, there are chances of missing some potentially curable lesion changes. 
LESIONS IN FIRST/INITIAL CT 
Hemorrhagic contusion are the common finding noted in 125 patients 
(35.7%)of the contusion detected frontal region is the most common site followed 
by temporal, only one case showed cerebellar contusion. 
Mixed /multiple lesion is the next common finding noted in the study group.87 
patients (24.9%)showed multiple lesions in the form of contusion with 
fracture,SDH  With contusion ,EDH with fracture, multiple contusion.servadi et 
al,wang et al, lee et al all showed similar findings were brain contusion and mixed 
lesions were common . 
SDH alone is seen in 38 cases (10.8%),EDH alone in 23 cases (6.6%) and fracture, 
subarachnoid hemorrhage in 22 cases (6.3%). 
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Diffuse axonal injury (DAI) is seen in 22 cases (5.1%) this is the largest 
number compared to any group were Sunil et al had only 1.2% and almost 
negligible in other group. 
ICH (intracerebral hemorrhage) noted in 9 cases and primary IVH 
(intraventricular hemorrhage) in six cases (1.7%) noted in the study group. 
EVOLVING/INCREASING LESION IN REPEAT CT 
Of the 350 patients included in the study totally 30 patients showed increase in 
the size of already existing lesion in repeat CT scan. 26 cases showed increase in 
the size of lesion in the first repeat CT done at 24 hours, of this, 
1. Contusion constitutes 13(50%)cases 
2. Subdural hematoma 3(10%)cases 
3. Intra cerebral bleed (ICH)constitutes 3(10%)cases 
4. Extradural hematoma (EDH) constitutes 2(6.66%) 
5. One case of pneumocephalus showed increase in size in CT at 24 hour 
6. Multiple lesions with increase in size in 4 (16.66%) 
7  Cases showed increase in the size of lesion in the second CT done at 48 
hours, of these, 
1. Contusion constitutes 3(42.9%) 
2. Extradural hematoma (EDH) constitutes 2(28.6%) 
3. Multiple lesions one case (14.3%) 
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4. Subdural hematoma one case (14.3%) 
Three cases showed increase in the size of lesion in first repeat CT at 
24hours and second repeat CT at 48 hours and all of them were hemorrhagic 
contusion and these patients also showed no neurological deterioration in the 
study. 
So of 350 cases 30 cases (8.8%) showed increase in size without any 
neurological deterioration which is significantly higher. 
Saravedi et al in his study found that there is increase in the size of lesion in 
28%of cases; Brown et al noted that there is a progression in size of existing 
lesion in greater than 35%of cases, both the study took into account the patients 
who clinically deteriorated as well. Cope et al concluded that expanding lesion 
can be detected with CT scanning even before they clinically deteriorate. Sirfi 
et al is of contrary opinion that patient with mild head injury and neurologically 
stable showed little change in their repeat CT scan. 
FRESH/NEW LESION 
Of the total 350 cases new lesions were detected in 12 cases (3.43%), all 
these patients are neurologically stable, and there are no coagulation 
abnormalities or any co-morbid illness in these patients. 
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All the cases are detected in the first repeat CT done at 24 hours and none in 
the second repeat CT. 
1. 8 cases was normal (DAI) in the initial CT and in repeat CT at 24 hours  
a) Contusion was detected in 4 cases 
b) EDH was detected in 3 cases 
c)one patient showed post traumatic RT MCA TERRITORY infarct 
2. Two patients showed pure SDH alone in initial CT and subsequent repeat 
CT showed associated contusion also 
3. One cases showed ICH alone in initial CT and subsequent repeat CT 
showed associated contusion  
4. One cases showed RT FRONTAL CONTUSION  initial CT and 
subsequent repeat CT showed BIFRONTAL CONTUSION   
Thus contusion seems to be the common new finding detected in repeat 
CT followed by EDH in neurologically stable patients 
 
RESOLVING LESIONS AND SAME SIZE 
 
 Of 350 cases, 172 showed resolving lesion (49.14%) 
 Of 350 cases, 136 cases showed no changes (38.86%) 
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 CHANGE IN MANAGEMENT 
Of the 350 cases who are neurologically stable there is a change in the 
modality of management in 36(10.3%). 
1. Change in medical management 19 cases (5.5%) 
2. Change in surgical management 17 cases (4.8%) 
 
CHANGE IN MEDICAL MANAGEMENT 
19 cases had some sort of change in the medical management in the form of 
 Anti-edema measures are started (mannitol,lasix)with calculated doses based on 
the findings in repeat CT and associated brain edema. 
 If patient is already on anti-edema measures the dose is raised to achieve edema 
reduction. 
 Additional measures like nasal oxygen, head end elevation are done. 
 If needed patient are shifted to NEURO ICU for closely monitoring  the patient. 
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Of the 19 cases 17 cases showed increase in size of hemorrhagic contusion, one 
case ICH size increased and in another patient there is increase in size of SDH. 
CHANGE IN SURGICAL MANAGEMENT 
Of the 350 cases in the study group who showed no signs of neurological 
deterioration `17 cases are operated before they deteriorated based on the findings 
in repeat CT scan. Of these, 
 7 cases that are operated were due to increase in size of contusion, 
decompressive craniotomy and evacuation of hemorrhagic contusion 
done. 
 4 cases are SDH showed increase in size and underwent  decompressive 
craniotomy and evacuation of subdural hematoma done. 
 3 patients with  EDH showed  increase in size and decompressive 
craniotomy and evacuation of extradural hematoma was  done. 
 One case showed increase in size of ICH.  
 One case of bifrontal pneumocephalus showed increase in size and 
midline shift for which burr hole and tapping done. 
 One interesting case whose CT was normal initially showed a massive 
RT MCA territory infarct in the repeat CT at 24 hours and decompressive  
craniotomy was done. 
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 ALL THESE PATIENTS DIDN’T SHOW ANY SIGNS AND SYMPTOMS 
OF NEUROLOGICAL DETERIORATION 
In this study there is overall change in management in 10.3% of cases with 
medical management in 5.5% and surgical management in 4.8% of patients. 
Ramesh and Sunil et al showed change in the mode of management in about 
20% of patients, 14% were operated based on findings in first CT and 9% were 
operated based on findings in third CT. 
Wang et al showed around 8% resulted in surgical management based on repeat 
CT that fell less than 3% after 2nd CT. 
Givner et al showed more than 32% of patients needed change in medical 
management based on findings in his repeat CT. 
Brown et al reported that there is change in modality of management in 
38%of patients who worsened neurologically but in the clinically stable group the 
change in modality of management is only 1%. 
Smith and miller et al concluded that serial repeat CT is warranted only in 
patients with associated risk factors such as ,coagulopathy, poor GCS and  in other 
patients it is not routinely indicated. 
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Stein et al concluded that routine serial repeat scan in mild head injury 
patient is more cost effective in earlier intervention then other modalities of 
monitoring the patients. 
24 HR VS 48 HR CT SCAN 
Of the 36 patients who  showed change in the mode of management 31 cases 
(86.1%)are based on first repeat  CT at 24 hours and the remaining 5 cases based 
on second repeat CT2  at 48 hours. 
Of the 31 cases 14 cases are operated and in 17 cases there was a change in 
medical management. 
Of the 5 cases 3 cases are operated and in 2 cases there was a change in 
medical management. 
In 14 cases 2nd repeat CT not taken since they are operated based on findings 
in first repeat CT.                           
FINAL OUTCOME (GOS) 
327 cases are discharged at good recovery and 30 cases with mild disability, 
2 cases expired both of them were operated based on findings in first repeat CT. In 
the first case there was right frontal contusion and lefttemperoparietal ICH on 
initial CT, repeat CT showed increase in size with mass effect due to ICH, 
decompression was done but the patient expired in the 3rd postoperative day. 
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IN the second case ,the initial CT was normal, patient  GCS score was 9 and 
he sustained injury due to RTA, the subsequent repeat CT showed massive RT 
MCA territory infarct with midline shift, emergency decompression done but 
patient expired in the 2nd postoperative day. 
Both these patients had moderate head injury. 
All the remaining patients didn’t showed any neurological deterioration after 
48 hours and repeat CT done at the time of discharge  only to patients whose 
modality of management changed and all these patients showed decrease in size or 
disappearance of lesions who were operated or managed conservatively 
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CONCLUSION 
Repeat CT scans done at 24 and 48 hours after head injury were found to be 
of value in detecting new/fresh  lesions and enlargement of existing lesions . 
There is a change in the mode of management either medically or surgically 
in significant proportion of patients based on ROUTINE FOLLOW-UP CT 
BRAIN .  
Repeat CT scans resulted in change in treatment protocol even in patients 
with no signs of clinical deterioration and thus may be of value in detecting 
changes at a very early stage before the secondary changes in brain results in 
clinical deterioration. 
CT scanning, being a cost effective tool can be used for routine follow-up in 
mild and moderate head injury patients in preventing the mortality and morbidity 
by detecting the lesions earlier before they deteriorate. 
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 MADRAS INSTITUTE OF NEUROLOGY 
 
PROFORMA 
VALUE OF ROUTINE FOLLOW-UP CT BRAIN IN MILD 
AND MODERATE HEAD INJURY PATIENTS 
 
Serial No: 
Name:                                          Age:           Sex:      M / F  
MIN No:                 I.P. No: 
Mode of Injury: RTA / ASSAULT / FALL FR HT / OBJ FALL / UK 
Time interval between injury and admission: 
Time interval between injury and first CT scan: 
History 
History of loss of consciousness (LOC): 
LOC in minutes: 
History of vomiting – No. of episodes   : 
History of seizure – Type of seizure     :   
– No. of episodes 
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History of Ear, Nose, and Throat bleeding: 
History of headache                             
History of blurring of vision 
History of motor weakness 
History of sensory weakness 
On examination 
Admission Glasgow coma scale    : mild (13-15) or moderate(9-12) 
Scalp injury                                    :   Yes / No     
Associated polytrauma                   :   Yes / No 
Pupil’s symmetry, size                    : 
Pupil’s reaction to light                    : 
Pulse in minute                              :       
Any neurological deficit                  :      
Any cranial nerve dysfunction        : 
Cranial nerve examination             : 
Any other system disorder             : 
Investigation 
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INITIAL CT FINDING AFTER INJURY          
a) Fractures – un displaced /linear/depressed ,comminuted  
b) EDH 
c) SDH 
d) SAH 
e) ICH 
f) IVH 
g) Pneumocephalus 
     H) Contusions 
     i) Mixed lesions 
     j) DAI 
REPEAT CT FINDING 
1. First scan at 24 hour                    : 
2. Second scan finding at 48 hours       : 
   (If needed) 
CT FINDINGS 
1) Any new lesion detected 
2) Increase in size of old lesion 
3) Decrease in size of old lesion 
4) No change in lesion  
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5) Change in management 
6) Managed surgically/ conservatively 
 
Outcome (GLASGOW OUTCOME SCALE)       : 
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ABBREVATIONS USED IN MASTER CHART 
 
1. S.No-serial number 
 
2. MIN-madras institute of neurology 
 
 
3. MOI-mode of injury 
RTA-road traffic accident 
 
4.  CT findings 
 Lt-left 
 Rt-right 
 Con-contusion 
 FTP-fronto tempero parietal 
 Temp-temporal 
 Fron-frontal 
 Frac-fracture 
 DAI-diffuse axonal injury 
 
5. cons-conservative 
 
6. MGT-management 
 
7. MED-medical 
 
8. Surg-surgical 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ஆராᾼᾲசி ஒᾺᾗத᾿ கᾊதΆ 
ஆராᾼᾲசி தைலᾺᾗ : "‘ ROLE OF ROUTINE FOLLOW-UP CT BRAIN AT 24hrs 
AND 48hrs IN  HEAD INJURY PATIENTS”” பιறிய ஆᾼᾫ 
ெபய᾽ : வயᾐ/பா᾿ :   ேததி : 
ஆராᾼᾲசி ேச᾽ᾰைக எᾶ : 
 ராஜீῂ காᾸதி அரᾆ மᾞᾷᾐவᾰக᾿ᾥாி  மιᾠΆ  அரᾆ ெபாᾐ 
மᾞᾷᾐவமைனயிᾹ நரΆபிய᾿ அᾠைவ சிகிᾲைசᾷ ᾐைறயி᾿ "‘“ 
ROLE OF ROUTINE FOLLOW-UP CT BRAIN AT 24hrs AND 48hrs IN  HEAD 
INJURY PATIENTS”” பιறிய ஆᾼᾫ நைடெபᾠகிறᾐ எᾹபைத 
அறிᾸᾐ ெகாᾶேடᾹ 
 சிᾊ ῄேகᾹ அᾊᾺபைடயி᾿ இᾸத ஆᾼᾫ நைடெபᾠகிறᾐ 
எᾹபைதᾜΆ ேமᾤΆ அᾠைவ சிகிᾲைசயிᾹ ேபாᾐ ேநரᾊயாக 
பா᾽ᾰகᾺபᾌவைத ைவᾷᾐΆ ஆᾼᾫ நைடெபᾠகிறᾐ எᾹபைதᾜΆ 
அறிᾸᾐ ெகாᾶேடᾹ 
 இῂவாᾼவி᾿ கலᾸᾐ ெகா῀பவ᾽களிᾹ ெசாᾸத தகவ᾿க῀ 
ரகசியமாக பாᾐᾰகாகபᾌΆ எᾹபைதᾜΆ இᾸத ஆᾼவிᾹ 
ᾙᾊᾫகைள பிரᾆாிᾰᾁேபாᾐ அ᾿லᾐ ெவளியிᾌΆேபாேதா 
தᾱகளிᾹ எனᾐ தகவ᾿க῀ ஏᾐΆ ெவளியிடபடாᾐ எᾹபைதᾜΆ 
அறிᾸᾐ ெகாᾶேடᾹ 
 இᾸத ஆராᾼᾲசியிᾢᾞᾸᾐ எᾸத ேநரᾙΆ பிᾹ வாᾱகலாΆ எᾹᾠΆ, 
அதனா᾿ எᾸத பாதிᾺᾗΆ எιபடாᾐ எᾹபைதᾜΆ அறிᾸᾐ 
ெகாᾶேடᾹ 
 இᾸத ஆᾼவி᾿ பᾱᾁெபற அ᾿லᾐ விலகிᾰெகா῀ள எனᾰᾁ ᾙᾨ 
ᾆதᾸதிரΆ உᾶᾌ எᾹபைதᾜΆ, இᾸத ஆᾼவி᾿ இᾞᾸᾐ நாᾹ 
விலகிெகாᾶடாᾤΆ எனᾰᾁ கிைடᾰகேவᾶᾊய சிகிᾲைச 
ெதாட᾽Ᾰᾐ கிைடᾰᾁΆ எᾹபைதᾜΆ அறிᾸᾐ ெகாᾶேடᾹ 
 இᾸத ஆராᾼᾲசியிᾹ விவரᾱகᾦΆ, அதᾹ ேநாᾰகᾱகᾦΆ எனᾰᾁ 
ெதளிவாக விளᾰகᾺப᾵டᾐ. எனᾰᾁ விளᾰகᾺப᾵ட விவரᾱகைள 
ᾗாிᾸᾐ ெகாᾶᾌ, இᾸத ஆᾼவி᾿ கலᾸᾐ ெகா῀ள சΆமதிᾰகிேறᾹ 
 இᾸத ஆராᾼᾲசியி᾿ பிறாிᾹ நி᾽பᾸதமிᾹறி எᾹ ெசாᾸத 
விᾞᾺபᾷதிᾹ ேபாி᾿ தாᾹ பᾱᾁ ெபᾠகிேறᾹ 
ைகெயாᾺபΆ 
INFORMED CONSENT FORM 
 
Title of the study :“‘“ ROLE OF ROUTINE FOLLOW-UP CT BRAIN AT 24hrs 
AND 48hrs IN  HEAD INJURY PATIENTS”” 
Name of the Participant: Dr.Suresh Kumar.A 
Name of the Principal (Co-Investigator): Prof.V.SundarMCh 
Name of the Institution: Institute of Neurology, MadrasMedicalCollege and 
RajivGandhiGovernment GeneralHospital, Chennai 
Name and address of the sponsor / agency (ies) (if any):None. 
 
Documentation of the informed consent 
I _____________________________ have read the information in this form 
(or it has been read to me). I was free to ask any questions and they have been 
answered. I am over 18 years of age and, exercising my free power of choice, 
hereby give my consent to be included as a participant in “A Study of 
Microsurgical Anatomy of the Superior Sagittal Sinus and Draining Veins” 
1. I have read and understood this consent form and the information provided 
to me. 
2. I have had the consent document explained to me. 
3. I have been explained about the nature of the study. 
4. I have been explained about my rights and responsibilities by the 
investigator. 
5. I have been informed the investigator of all the treatments I am taking or 
have taken in the past ________ months including any native (alternative) 
treatment. 
6. I have been advised about the risks associated with my participation in this 
study.* 
7. I agree to cooperate with the investigator and I will inform him/her 
immediately if I suffer unusual symptoms. * 
8. I have not participated in any research study within the past  
________month(s). * 
9. I have not donated blood within the past _______ months—Add if the 
study involves extensive blood sampling. * 
10. I am aware of the fact that I can opt out of the study at any time without 
having to give any reason and this will not affect my future treatment in this 
hospital. * 
11. I am also aware that the investigator may terminate my participation in the 
study at any time, for any reason, without my consent. * 
12. I hereby give permission to the investigators to release the information 
obtained from me as result of participation in this study to the sponsors, 
regulatory authorities, Govt. agencies, and IEC. I 
understand that they are publicly presented. 
13. I have understand that my identity will be kept confidential if my data are 
publicly presented 
14. I have had my questions answered to my satisfaction. 
15. I have decided to be in the research study. 
 
I am aware that if I have any question during this study, I should contact the 
investigator. By signing 
this consent form I attest that the information given in this document has 
been clearly explained to me and understood by me, I will be given a copy of 
this consent document. 
For adult participants: 
Name and signature / thumb impression of the participant (or legal 
representative if participant incompetent) 
Name _________________________ Signature_________________ 
Date________________ 
 
Name and Signature of impartial witness (required for illiterate patients): 
Name _________________________ Signature_________________ 
Date________________ 
Address and contact number of the impartial witness: 
Name and Signature of the investigator or his representative obtaining 
consent: 
Name _________________________ Signature_________________ 
Date________________ 
For Children being enrolled in research: 
Whether child’s assent was asked: Yes / No (Tick one) 
[If the answer to be above question is yes, write the following phrase: 
You agree with the manner in which assent was asked for from your child and 
given by yourchild. You agree to have your child take part in this study]. 
[If answer to be above question No, give reason (s) 
:___________________________________. 
Although your child did not or could not give his or her assent, you agree to 
your child’s 
participation in this study. 
Name and Signature of / thumb impression of the participant’s parent(s) (or 
legal representative) 
Name _________________________ Signature_________________ 
Date________________ 
Name _________________________ Signature_________________ 
Date________________ 
Name and Signature of impartial witness (required for parents of participant 
child illiterate): 
Name _________________________ Signature_________________ 
Date________________ 


